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Wide variations in farm incomes from region lo region arc common in an underdeveloped economy. They 
gives rise to inefficient use of productive resources which an underdeveloped economy can ill afford and also evoke 
corresponding disparities in human welfare. Plans for economic development have, therefore, the objective of 
narrowing down the regional dispatities in farm incomes. 

Interest in the study of regional distribution of farm incomes also stems from the fact that investible 
resources are limited in supply and cannot be evenly spread out our different regions. Their regional location on 
the basis of market indications is in most cases likely to accentuate the disparities in regional distribution of farm 
incomes. If these tendencies are to be countered it is necessary to indentify the factors that influence the regional 
distribution of farm incomes and operate upon them. 

In this paper an attempt is made to study regional distribution of farm incomes — gross and net — and 
through correlation analysis to try to identify factors associated positively or negatively with income distribution. 

I T is necessary to define (i) regions 
and (ii) gross and net farm i n 

comes before proceeding wi th the 
analysis. Most purposeful definition 
of an economic region would be based 
on location pattern of production. The 
location of product is supposed to be 
predominantly influenced on the one 
hand by soil-climate complex and on 
the other by facilities for transport of 
product from the producer to the con
sumer. The second factor is relatively 
less important in an underdeveloped 
economy where production is primarily 
for consumption wi th in the family and 
predominantly wi th in the rural com
munity. Of two sides of the market 
—- demand and supply — the latter 
may thus have the dominant influence 
in the regional mapping of production. 
It has not been possible for us to 
divide the country into homogeneous 
areas in terms of soil and climate for 
this study due to non-availability of 
adequate data for i t . The data as 
available, relate to administrative divi 
sions of the country, viz, the States. 
As these arc not homogeneous areas 
in terms of soil and climate, we shall 
not be able to keep out the influence 
of these two factors while analysing 
the influence of other factors. But: the 
counterveiling advantage of this ana
lytical framework is that most of the 
economic policies including the Five 
Year Plans are framed and implement
ed on the basis of the administrative 
divisions. 

Besides, it is also recognised while 
studying this problem that individual 
States are too big an area to observe 
uniform operation of any of the eco
nomic characteristics. For instance, 
wi th in two different states w i t h , say, 
25 per cent area under tenancy, we 
might get widely varying proportions 
of subregions (districts) w i t h different 
degrees of extent of tenancy. Hence 
the aggregations available at State-

level may lose much of their signifi
cance. These two serious limitations 
of selecting States as units of study 
cannot be easily overcome, The 
results of our analysis, therefore, would 
be more in the nature of 'a priori 
indications' rather than definite con
clusions. 

We need to define farm income at 
least from two different angles. Know
ledge of factor-income distribution is 
essential for any programme to achieve 
increased efficiency of resource use. 
Hence a complete picture of factor-
income distribution for different 
States would be preferable to the 
regional distribution of income to any 
one factor. However, land being a 
scarce factor relative to capital or 
labour in India, distribution of gross 
and net income per unit of land may 
give us some policy clues to maximise 
farm income of the country by mani
pulating the other two factors where 
possible. Besides, land is also an im
mobile factor and hence less amenable 
to manipulation. 

. Alternatively, income can be defined 
in terms of net returns to labour-
Though labour is an input for 
production, it is also a unit of 
consumption. If incomes to labour 
tend to equal the consumption 
levels of families as is believed 
to be the case in subsistence econo
mies, the labour income distribution 
would not vary much regionally unless 
the relationship between earners and 
other members of the family is uneven. 
This may happen, for example, when 
in the same region social traditions 
inhibit work by women on farms. 

State-wise data for gross and net 
output per acre and net income per 
worker are available for the year 
1960-61.1 Suceptibility of farm pro
duction to weather changes is known. 

Data for one year, therefore, may not 
lend to precise estimation of the rela
tionship. In so far as the gross pro-
duct is concerned the estimates of 
regional incomes are less dependent on 
guesses and inferences, since produc
tion data are independently estimated 
for individual State. Prices for farm 
products are also available separately 
for each States. On the other hand, 
a degree of guess work enters in the 
estimates of net incomes. Net incomes 
are estimated as difference between 
the values of inputs such as cost of 
seed, manure, feed for livestock, water 
charges, market charges and repair, 
maintenance and depreciation of im
plements and other fixed assets. Data 
for these inputs an; based on various 
sources such as NSS Reports No 32 
and 65, Fertiliser Statistics, Rural 
Credit Survey Report, various reports 
on "Economies of Farm Management", 
etc. However, the estimates of inputs 
so calculated do not: show large varia
tions from region to region and the 
gross estimates and the net estimates 
per acre are highly correlated wi th 
each other. However for the purposes 
of correlations with various factors we 
have used both gross and net output 
per acre data. 

Total regional incomes from crop 
production are divided by total cul t i 
vated area to obtain per acre incomes 
for different States. Land in this case 
is measured in surface units, quality 
differences are thus ignored. To 
obtain per worker farm income, total 
farm income from crop production, is 
divided by working population in farm 
sector in each State. In rural areas a 
section of the working population is 
employed in non-farm occupations for 
a part of the year. However, this pro
portion is not known. If it varies 
widely from State to State, i t wi l l 
vitiate the estimate regarding associa
tion of farm incomes wi th other factors. 
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Besides, these farm income data 
relate to crop production only. Animal 
husbandry, fishing, and forestry which 
are allied to farming are not taken 
account of. This might also vitiate 
the estimate of degree of association of 
farm incomes wi th other factors. Of 
course, some of these limitations may 
not be serious. However, their over
all impact may be quite significant. 
These limitations may be kept in view 
while assessing the conclusions. 

Factors Associated with Farm 
Incomes: 

The following factors can be believ
ed to have an impact on the levels 
of farm incomes : 

(i) stock of capital; 
( i i) extent of literacy; 

( i i i ) pressure of population as indi
cated by man-land ratio; 

(iv) crop pattern; 

(v) extent of tenancy as indicated 
by proportion of area under 
tenancy to total cultivated land; 

(vi) extent of concentration of cul t i 
vated holdings; 

(vii) extent: of use of improved seeds; 
and 

(vi i i ) extent of use of fertilisers. To 
these is added the factor of 
association of farm wages and 
farm incomes where casual 
relation is expected from the 
latter to the former. There may 
be several other factors influenc
ing farm incomes but the data 
are not readily available regard
ing them. 

Stock of capital includes irrigation, 
bullocks used for work, implements 
and machinery. The latter include 
assets like ploughs, carts, tractors, o i l 
engines, electric pumps, etc. As non-
traditional inputs l ike improved seeds 
and fertilisers are not included in this 
index, we have studied separately the 
relationship of income wi th both these 
factors. Data regarding the use of 
fertilisers and improved seeds2 are 
based on estimates prepared by 
V K R V Rao on the basis of informa
t ion available in the Th i rd Five Year 
Plan, 

For relative evaluation of the crop-
ping pattern of different regions and 
its impact on the income levels, it is 
necessary to have crop index for differ
ent regions. For this purpose, we 
have used the crop pattern index 
constructed by J G Anand.3 We have 
correlated this index w i t h the output 
per acre and per worker in different 

regions, on the basis of indexes for 
these two items available once again 
in Anand's work. It may be mentioned 
that these two indexes refer to gross 
output only. 

Literacy data are obtained from 1961 
Population Census. These give 
no information on the extent of 
schooling. But in rural areas it is safe 
to assume that only a few persons 
advance beyond secondary schools. 

Data regarding farm labour wages 
are drawn from the Second Agricul tu
ral Labour Enquiry Report of 1956, 
There is thus a time lag between farm 
incomes which relate to the year 1961 
and wages which are available for 
1956. However, if the wage rates as 
obtained in different regions during 
1956 are raised upward for the price 
change during the period up to I960-
61, their relative positions wi l l not 
change unless the regional variations 
in prices are sharp and of different 
order. This l imitat ion of the analysis 
is, however, minimised by substantiat
ing the observation based on these 
data with others obtained from some 
of the held studies. 

Hypothesis 
We now formulate the hypotheses 

thus: Factors like (i) stock of produc
tive capital (i i) superior cropping pat
tern ( i i i ) extent of use of fertilisers 
(iv) extent of use of improved seeds, 
and (v) extent of literacy, other things 
remaining the same, would help raise 
the level of agricultural incomes both 
per worker and per acre. On the other 
hand, factors like (i) extent of tenancy 
(ii) extent of concentration of land in 
cultivated holdings ( i i i ) pressure of 
population on land, other things re
maining the same, would affect ad
versely the level of farm incomes per 
worker and per acre. 

Five of the above factors expected 
to have positive relation with farm 
income per acre and per worker are 
in the form of resources. They include, 
to repeat, capital, better crops, seeds, 
fertilisers and literacy. Combining 
more resources wi th given amount of 
land and labour would normally result 
in increased output. The diminishing 
returns would only diminish the suc
cessive rates of growth of output. 

There can, however, be no unani
mity regarding the impact of the other 
factors listed above. For instance, i n 
creased concentration of land in cul t i 
vated holdings, it can be argued, may 
lead to increased output. It implies 
larger propensity to save by big hold

ers. But the management capacity of 
the family labour is accepted as a con-
straint and size of holding may not be 
closely associated wi th level of land 
productivity. There is, on the contrary, 
a l ikelihood of adverse relationship 
between size of holding and per-acre 
yields. This may obtain if in large 
holdings relatively poorer land is 
concentrated and vice versa. Thus the 
concentration of holding may in an 
important sense be the result of soil 
composition and irrigation facilities. 
In such cases concentration of operat
ed land may not necessarily be posi
tively related to per acre or per worker 
product. 

Tenancy is traditionally believed to 
curb the incentive to increased pro-

. duction. The extent of tenancy is, 
therefore, expected to be negatively 
related wi th levels of output per acre 
or per worker. At the same time, it 
is not an uncommon experience that 
in regions wi th low production 
potential the area under tenancy is 
low, probably because contribution of 
land in the product here being low, 
it pays the owner to cultivate land 
himself and earn perhaps larger income 
than what can be earned from rent. 

Pressure of population on land, 
according to conventional belief, is 
expected to depress per worker earn
ings in view of diminishing returns. 
Low per worker earnings would imply 
low capacity to save and perhaps 
therefore low per acre incomes too. 

The above set of hypotheses has been 
tested very broadly with the help of 
available data. We have preferred a 
relatively less sophisticated tool of 
analysis, viz Spearman's coefficient of 
rank correlation for the reason that 
the factors which are not examined 
such as climate, soil, etc, and the 
errors in measurement of the factors 
that have been examined may intro
duce imprecision to invalidate any 
precise measure' such as regression 
coefficient. For rank correlations, since 
they relate only the ranks of the 
States to the factors considered, the 
errors of observation and omissions 
would not introduce large bias in un
derstanding relationships unless the 
influence of the disturbance is large 
enough to alter the ranks. The results 
of these rankings, given in a decending 
order, are stated in Table 1. The 
detailed information regarding each of 
the factors is given in the appendix. 

The data in Table 1 yield some very 
useful observations. In the first place, 
except two, al l other coefficients have 
positive signs. Factors l ike extent of 
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tenancy and pressure of population on 
the basis of widely held belief were 
expected to have negative relationship 
w i t h both per acre and per worker 
income. The results are contrary to 
expectation. The negative sign belongs 
to improved seeds and concentration 
of cultivated holdings. Since the value 
of coefficient is low for seeds we cannot 
attach much weight to its sign. If, 
however, one takes a bold view, the 
meaning of the negative sign would be 
that in the areas where incomes are 
relatively low, enthusiasm for improv. 
ed seeds obtains to a greater extent. 
This is not unexpected; improved seed 
is in most cases a neutral technology 
in its effect on factor-combination. 
Besides, its benefit/cost ratio is ex
pected to be high. Further in specific 
cases like wheat, sugar cane, etc, im
proved varieties replace local varieties 
where the latter are frequently 
attacked by diseases or where the 
former are very superior to the latter 
as in case of cotton. 

From the above analysis, consider
ing the values of coefficients, 11 
relationship out of 29 in all turn out 
to be high and of significance. Stock 
of capital is consistently highly related 
wi th both per-acre output and per-
worker income when irrigation is in 
cluded in the former.. This should 
not surprise us. Even if we assume that 
larger output is traceable to an extent 
to better soil and climatic conditions, 
the fuller exploitation of such favour
able conditions is made possible only 
when larger stock of capital is asso
ciated with i t . When irrigation is 
taken out of the capital stock we find 
closer association of stock of capital 
wi th only per-acre output and not 
wi th per-worker incomes. This clearly 
implies that irrigation facilitates 
employment of larger capital per wor
ker thus raising returns for the latter. 
In dry areas labour seems to be a closer 
complement to the capital stock mak
ing increased input of capital per wor
ker d i f f icul t 

The pattern of cropping or crop 
combination seems to influence per-
acre gross output, since greater the 
share of highly valued crops in the 
total cropped area better w i l l be the 
per-acre return. The value of coeffi
cient of rank correlation between the 
two is fairly high, it being 0.715. 
Against this, crop combination seems 
to have l i t t le influence on per-worker 
income. This would suggest that 
highly valued crops like sugar cane, 
rice need larger labour inputs and, 
therefore, do not necessarily give better 
returns to labour. 

The improved inputs considered by 
us are improved seeds and fertilizers. 
To these we can add the literacy 
level of workers. Literacy level is ex
pected to influence the workers' skil l 
to operate and through it land and 
labour productivity. Thus all the three 
can be expected to have close relation
ship with land and labour productivity. 
In the relationship we have run we find 
rank correlation coefficients to be 
rather low for all the three. Not only 
that, for improved seeds both the 
coefficients have negative signs. These 
results are rather enigmatic. We can 
probably argue that the rise in literacy 
level is recent and it would require 
some time to make an impact on pro
ductivity. The same probably applies 
to fertilizers. Their use has spread 
only recently and the knowledge 
regarding how to use them and in what 
dose to make a perceptible impact is 
yet not perfected to suit conditions of 
soil and climate in India. Improved 
seeds, however, do not fall into this 
category. The research work relating 
to them stretches now over several 
decades, we are then left to make our 
own guess regarding this input and we 
have analysed this phenomenon earlier. 

Of the three factors connected wi th 

land, viz (i) man/ratio ( i i) con-
centration ratio and (i i i ) extent of 
tenancy, the first is very highly re
lated wi th both land and labour pro
ductivity. The other two have relative
ly higher rank correlation w i t h per-
worker productivity rather than wi th 
per-acre productivity. According to 
the conventional hypothesis, stated 
earlier, the increased pressure of popu
lation should reduce incomes and sav
ings. But such a phenomenon is not 
borne out: of the observations. This 
demands rethinking on the subject. In 
traditional agriculture. pressure of 
population on land wi l l depend on the 
carrying capacity of the latter. Popu
lation in low-rainfall-poor-soil regions 
is likely to be sparse unless otherwise 
warranted. Wi th the techniques of cul
tivation that obtain in India, popula
tion seems to have concentrated in 
regions where land productivity is 
high. This shows that labour and capi
tal are complementary to each other 
in traditional agriculture. W i t h auto
nomous increases in labour, relative 
returns to capital increase, resulting in 
strong inducement to save and invest 
on part of the farmers. 

The second important observation 
that challenges the conventional hypo
thesis is the positive and somewhat 

Capital stock (A) includes irrigation, bullocks, implements and machi
nery. 

Capital stock (B) excludes irrigation but includes rest of the assets. 
Levels of significance are given in the brackets; N S = n o t significant; 

N A = not available. 

1003 



THE ECONOMIC WEEKLY 

1004 

June 19, 1965 



T H E E C O N O M I C W E E K L Y June 19, 1965 

high relationship of net income per 
worker w i t h the extent of tenancy 
and the extent of concentration of 
cultivated holdings. Positive associa
t ion of extent of tenancy wi th the per 
worker income, even if cautiously 
interpreted, would imply that the fact 
of tenancy by itself does not seem to 
curb incentive to increased production 
in a perceptible way. This might 
surprise many and, therefore, needs an 
explanation. The result obtained 
cannot be attributed to inaccuracies of 
data. In fact; we get fairly consistent 
results. Punjab, Assam and West 
Bengal are among the areas which 
have tenancy well above 34 per cent. 
They rank as the first three States 
also in regard to wages of labour, 
income per worker and concentration 
ratio. A supplementary check on this 
observation is provided by various 
studies in the economics of farm 
management carried out in different 
parts of India during the period 
1955 56 to 1957-58. These data also 
give high values of coefficients of 
correlations between the extent of 
tenancy and the values of gross and 
net output per acre. 

Implic i t ly , therefore, the alternative 
or non-conventional hypotheses derive 
substantial strength from these results. 
One of the alternative explanations 
can be l ike this. Either due to assured 
rain or extensive irrigation and 
fairly fertile land, it is possible to 
combine more labour to given land 
(measured in surface area) than is 
available in the area wi th marginal 
productivity of labour diminishing at 
a slower pace. If the supply curve of 
labour is equally inelastic during rush 
seasons in both the areas, owners of 
land would be faced wi th relatively 
higher wages in potential high demand 
but low supply regions. The system 
of renting of surplus land brings about 
a shift in the supply curve of labour 
since it makes it possible for the ten
ant to use part-time labour of his 
family which can add proportionately 
greater amount to the total labour i n 
come. This arrangement then proves of 
advantage to both the leaser and the 
leasee. The tenant gets as his share 
income in the pre change position 
(before leasing in) so also the land 
owner who gets more by way of his 
share in the products (after leasing 
out) than the pre-change surplus going 
to land. This has, therefore, a further 
implication that share rent is not the 
device particularly to pass on the un
certainty and risk of output varying 
from year to year to the less privileged 
class. Our analysis would show that 

where such risk is greater and margi
nal product to labour would diminish 
more rapidly, there w i l l be fewer per-
sons wi l l ing to rent land as tenants. 

There might be other alternative ex. 
planation too. Expansion of industries 
and net out-migration from land
owner class may necessitate tenancy. 
It is, however, difficult to relate net 
out-migration wi th labour productivity 
positively. The push factor whose 
dominance is suggested in poor coun
tries would rather suggest a negative 
relationship between migration and 
productivity. In any case, West Bengal 
and Assam are not areas of high out-
migration, 

We should enter in at this stage an 
important caveat. The explanation for 
relationship between factors and pro
ductivi ty in inter-regional comparisons 
would not bear identity wi th intra-
regional comparisons between farmers, 
unless the same or similar physical 
conditions obtain for the units com
pared. 

Wages and income per worker 
So far our search was for factors 

(hat influence the regional distr ibution 
of agricultural incomes. We now take 
up the problem of impact of regional 
distr ibution of farm incomes on inter-
class income distribution. For this we 
examine, in particular, the relationship 
between per farm worker income and 
wages of farm labourers. 

In our analysis we find fairly the high 
value of 0.858 as rank correlation 
coefficient between wages of agricul
tural labour and net income per work 
er in agriculture. The wage data as 
stated earlier, are drawn from the 
Second Agricul tural Labour Enquiry 
undertaken in 1956 and relate to 
casual male worker. The net income 
data relate to all workers who include 
self-employed dultivators' families 
which are overwhelmingly dominant 
in the total farm structure. This ob
servation too is not surprising. If 
daily wage represents value of marginal 
product, an annual wage, which also 
is a value of marginal product, w i l l 
be closely related to annual income 
per worker. We also get comparable 
results from data at levels below the 
State. The Farm Management Studies 
for different districts for the period 
1954-55 to 1956-57, wi th 17 ob
servations in all, give 0.7892 as the 
value of rank correlation coefficient 
(highly significant at 1 per cent level) 
between farm business income of the 
cult ivating families and the wage rate 
per worker. For the individual years 

the value of coefficient ranged between 
0.171 to 0.614 mainly because the 
farm business income w i l l be influenc
ed by weather conditions to a greater 
extent than the wage rate.4 These 
results of Farm Management studies 
take us a step further. Farm Business 
Income is not necessarily the annual 
wage and hence not the value of 
marginal product of labour. It rather 
reflects the level of prosperity of farm 
families and hence their paying capa
city. These results therefore suggest 
that wages of farm labourers are 
closely related to the paying capacity 
of cultivating families. 

Rise in wages may result in reduced 
employment it the relative shortage 
of labour is due to the leftward shift 
of labour supply curve. We would 
then get a negative relationship bet
ween wages and employment. So also 
if increased employment is a mere 
concealment of unemployment — re
duction in productivity and wages 
would result from i t , once again giving 
a negative sign. However, on the 
basis of the data drawn from the 
Second Agricultural Labour Enquiry 
1956, we get a high and positive value 
of rank correlation coefficient between 
labour wages and total employment 
per labourer. It works out to 0.619. 
This discounts any indication of labour 
exploitation in the present labour-
market. On the contrary, it implies 
thai labour income (wages x employ
ment) would be high in regions where 
income of farmers is high. If farm 
labour income is low the remedy lies, 
therefore, in increasing labour pro
ductivi ty through investment and not 
so much in fixing minimum wages. 

It is also important to note that the 
wage rate showed a much weaker 
relationship with average productivity 
of land. one would ordinarily expect 
that larger income of farm families 
and high wage for labour are the result 
of larger per acre yield. But if higher 
wages are primarily the result of N a 
tive shortage of labour supply compar
ed to demand for i t , the relationship 
between wages and per acre yield may 
not be very close. 

Conclusion 
The study, wi th its several l imita

tions, leads to important conclusions. 
We set out to search for factors that 
might explain the regional distr ibution 
of gross and net output per acre and 
net income per worker in agriculture. 
We listed as many as ten factors 
which divided themselves into three 
groups (i) durable capital ( i i) improved 
inputs ( i i i ) factors /elating to land. 
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We observed that improved inputs 
— seeds, fertilizers and literacy level 
of farm population — did not show 
a close relationship wi th either per 
acre yield or per worker income. 
From group ( i i i ) tenancy and concen
tration of land holdings showed close 
relation (latter wi th negative sign) 
wi th pre-worker income but not with 
per-acre yield. Pressure of population 
on land showed very close relationship 
wi th both the income variables. Of 
the two measures of stock of durable 
capital, one including irrigation show
ed close relation wi th both the per-
worker income and per-acre yield, the 
other consisting mostly of traditional 
assets like bullocks and implements 
showed close relationship wi th per-acre 
yield only. 

The pattern of influences that 
emerges as a result of our observations 
is somewhat uncommon. Factors 
relating to land like tenancy — and 
pressure of population which are 
supposed to be hindrances to increas
ing production are not found to be 
so. They are more in the nature of 
results rather than causes of the pat
tern of regional income distribution. 
Similarly, new and improved resources 
are expected to contribute to produc
tion but probably they have not 
reached the stage when they can make 
a perceptible impact on production. 

We are then left with only one 

factor, viz, stock of durable capital, 
which explains regional income dis t r i 
bution. Regarding this too, it seems 
that only when land-substituting capital 
like irrigation is made available, is a 
perceptible impact on per worker i n 
come made. Stock of other forms of 
capital seems to be complementary to 
labour and, therefore, influences only 
the per-acre output. 

That in a traditional agriculture, 
traditional forms of capital together 
wi th labour contribute to production 
to a major extent: is too obvious to 
need explanation. Its importance lies, 
however, in the fact that it puts at a 
discount other hypotheses regarding 
role of land institutions, pressure of 
population or quality of land in ex
plaining spatial income distribution. 
The latter hypotheses, unverified, have 
often resulted in misdirection of 
efforts and mixing of issues. Solution 
of the problem of tenancy, for instance, 
is unlikely to raise labour productivity 
where it is low. Nor w i l l fixation of 
minimum wages help in that direction. 
Narrowing of variations in regional 
income distribution can be achieved 
only through a purposeful investment 
programme, through exploitation of 
investment potentialities. Where the 
latter do not exist, probably the only 
solution would be a long run one ; 
that of either evolving suitable farm 

techniques or drawing labour out of 
agriculture through expansion program
mes. Basically, this is a problem of 
the technological barriers of traditional 
agriculture* 
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Appendix : Ranks of Different Factors 

Ranks are given in the brackets. 
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